Introduction

Energy minimization
It is also called energy optimization or geometry optimization; it is used to compute the equilibrium configuration of molecules and solids. By this technique we can only obtain a final state of system that corresponds to minimum of potential energy. In Energy minimization one can obtain a molecule with least energy state i.e. zero energy state. In this state molecule get equilibrium configuration. Energy minimization tools are GAMESS Ghemical PS13 TINKER Ghemical can be used or PS13 For quantum mechanical calculations. If proteins are used, a program such as PyMol can be used to identify ligand binding pockets, together with the DeepView PDB viewer to investigate the amino acid sequences of the protein. To transfer files between programs, Open Babel might be useful or even required to interconvert the file formats. 19 
Docking
In the field of molecular modeling docking is a method which predicts the preferred orientation of one molecule to second, when bound to each other to form a stable 
Application of computer in drug design
Anticancer agent
The sequencing of the human genome represents one of the major scientific endeavours of this century. A major aspect of the utilization of this information will be the provision of small molecules which will recognize selected sequences, perhaps with the goal of switching off particular genes as in cancer chemotherapy. 
Target Enzyme
If an enzyme structure is known then designing inhibitors which will block activity in the test-tube should be a relatively straightforward problem. More spice to such a challenge is added if we at the same time attempt to make the ligand bioreductive as outlined above 23 . The published work has taken dihydrofolate reductase as the target enzyme, but current activity is being focussed on thymidylate synthetase. The binding free energy of the inhibitor to the enzyme is a crucial quantity: strong binding is essential.
Drug Transport
Sceptics quite rightly point out that designing an enzyme inhibitor which will work in the test-tube is one thing; getting a compound which will work in a cell is another. Transport across the biological membrane is essential. Compounds must be soluble enough in the lipid to get into the membrane, but not so soluble that they remain there. Within the pharmaceutical industry the partition coefficient between water and n-octanol is used as a guide to membrane transport. The free energy perturbation technique just described can also be adapted to compute partition coefficients.
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More excitingly, however, it is becoming possible to model biological membranes.
Starting with crystal structures of membranes involving DMPC (1,2-dimyristoyl-snglycero-3-phosphoryclh oline) a highly realistic simulation is possible, involving a hydrated lipid bilayer. After very long molecular dynamics simulations the resulting membrane model is in agreement with all the available experimental data; lead p u p separation; order parameters and diffusion coefficients 'Ibis model can be used as the 'solvent' in calculations of partition coefficients which should be considerably more realistic than experimental values in n-octanol. Furthermore it will be W b l e to introduce cholesterol and protein into the model membrane to produce a truer simulation of how a given drug is transported into a cell.
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Structure determination of protein
One of the major contempomy scientific aims is to use the 'abundance of gene and hence protein sequences to predict the three-dimensional structure of proteins: going from primary to tertiary structure. Were this routinely pwsible the choice of drug target where the architecture of the binding site is known would increase from a handful of cases to many thousands. The currently favoured and only successful methods are all based upon finding similarities and homologies between the protein of known sequence but unknown topology and known structures from three-dimensional databases.
Generally sequences are compared with scoring matrices being used to ascertain just how similar a short length of polypeptide in the unknown is in comparison with a known case. One successful prediction that of the important small protein big endothelin, was made using not the identities of amino acids in the sequence, but their properties, notably their hydrophobicities. The property profile is smoother than an identity specification where each amino acid can be one of twenty.
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Where the similarity is low the use of colour graphics to permit the human eye to detect similarities has many advantages although it is inevitably subjective. This approach, using the computer program CAMELEON, has recently been used to predict the structure of the interleukin-4 receptor . It is believed that the folding topology of the beta sheets of IL4R is the same as that seen in the crystal structure of 0 4 , despite sequence identity being low. Each domain of the IL4R monomer was aligned with 0 4 using single residue hydropathy properties. Loops were added from a database of immunoglobulins so as to connect the sheets; side-chains were added using a sidechain rotamer library and the unsolvated structure energy-minimized using molecular dynamics. The whole structure was thus placed in an 8A shell of water and unconstrained molecular dynamics canied out for 60 ps. Finally the whole structure was 
Biochemical Transformation
Where no knowledge about the macromolecular target in atomic detail exists, then it is still possible to utilize computer-aided design techniques. A popular idealized approach would be to compute the energy profile of a biochemical transformation which it would be desirable to inhibit; locate the transition state or intermediate and then create a stable mimic of these unstable transients recognised by the enzyme responsible for catalysing the reaction and would hence act as an inhibitor. Such a mimic should be Only two logical steps are necessary: find the transient structure and secondly design a stable mimic. The former task is probably best achieved by using a combination of quantum and molecular mechanics. A recent review suggests that the combined potential method used by Bash et a1 for the triosephosphate isomerase reaction is probably the technique likely to be followed in the future. The second stage of the process invokes the introduction of the idea of molecular similarity, a quantitative measure of just how similar one molecule is to another. Perhaps the most important aspect of similarity is similarity of shape and secondly similarity of molecular electrostatic potential, both of which can be represented by gaussian functions which introduce major computational gabiS in the calculation of similarity indices, of which several different types may be defined.
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Molecular similarity
Much more striking has been the achievement of similarity measures in structureactivity relationships and in quantitative structure-activity relationships. Good et a1 28 considered the series of steroids for which binding affinity data are available and which was the set studied in the earliest comparative molecular field three-dimensional structure-activity work. The cross validated correlation coefficients obtained from the statistical analysis compare well with those obtained using the more commonly used matrices of similarities at grid points in the space surrounding the molecules which of coume demand massive matrices of perhaps thousands of points. In addition there is no need for arbitrariness about the extent of molecular 'surface' or the size of the threedimensional box into which the molecules have to be placed. Although in its infancy
